and Wedeles 1989, Delibes et al. 1997, Anderson and Lovallo 2003) . Relative abundance of predators and alternative prey, as well as weather variables, might influence diets (Beasom and Moore 1977 , Leopold and Krausman 1986 , Gese et al. 1988 ). Rainfall is unpredictable and variable in arid and semiarid regions of the southwestern United States (McKinney et al. 2001 , Marshal et al. 2002 , and it influences forage availability and abundance of food resources for bobcats and coyotes (Beatley 1969 , Reichman and Van De Graaff 1975 , Whitford 1976 , Jones and Smith 1979 , Brown and Heske 1990 . Diets of bobcats in southern Texas were influenced by the interaction between rainfall and vegetation (Beasom and Moore 1977) . Drought in southern Texas might have contributed to lower consumption of ungulates and increased consumption of lagomorphs by bobcats and coyotes (Leopold and Krausman 1986) . In comparison, diets of bobcats in Arizona's Sonoran Desert appeared independent of ABSTRACT.-We collected fecal samples (scats) of sympatric bobcats (Lynx rufus) and coyotes (Canis latrans) between 2000 and 2003 in a 53,600-ha area of the Upper Sonoran Desert in central Arizona. Our objective was to investigate composition, diversity, and overlap of diets of bobcats and coyotes in relation to varying rainfall in the Sonoran Desert of central Arizona. In general, bobcats ate more rodents than did coyotes, and coyotes ate more lagomorphs, large prey, and fruit/seeds than did bobcats. Composition of bobcat diets was independent of differences among years in annual rainfall and seasonal rainfall during summer-autumn (May-October) and winter-spring (November-April). Composition of coyote diets also was independent of drought conditions among years during summer-autumn, but coyotes ate more large prey and fewer rodents during years with winter-spring drought. Seasonally, bobcats ate more rodents than did coyotes in summer-autumn and winter-spring, whereas coyotes ate more lagomorphs than did bobcats during winter-spring, and more large prey and fruit/seeds in both seasons. Coyotes ate more large prey and lagomorphs during winter-spring, when seasonal rainfall was higher, and more fruit/seeds in summer-autumn, when seasonal rainfall was lower. Diversity of diets was consistently higher for coyotes than for bobcats, and increased for bobcats but not for coyotes during winter-spring drought and during higher seasonal rainfall in winter-spring. Overlap of diets between predators was independent of rainfall levels. We suggest that bobcats in the Sonoran Desert are more selective, specialized predators and that coyotes are more generalist, opportunistic predators. We hypothesize that, although diversity of bobcat food items and composition of coyote diets differ with varying rainfall in the Sonoran Desert, patterns of feeding strategy are independent of seasonal differences in precipitation and effects of drought, and bobcats and coyotes partition food resources independently of varying rainfall.
relative abundance of lagomorphs and rodents during a period of above-average rainfall (Jones and Smith 1979) .
Little information is available regarding composition, diversity, and overlap of diets of bobcats and coyotes in relation to environmental variables in desert habitats of southwestern North America (Ortega 1987 , Hernández et al. 1994 , Delibes et al. 1997 . Thus, information concerning diets of sympatric bobcats and coyotes in deserts of the Southwest could provide insights into mechanisms that facilitate coexistence of the species. Our objective was to investigate composition, diversity, and overlap of diets of bobcats and coyotes in relation to varying rainfall in the Sonoran Desert of central Arizona.
STUDY AREA
We conducted this study between January 2000 and December 2003 on a 53,600-ha area of the Upper Sonoran Desert (Brown 1994) in the Mazatzal Mountains, 65 km northeast of Phoenix, Arizona. The study area encompassed the 24,600-ha Four Peaks Wilderness Area, which occupied the eastern half of the site. Elevation ranged from 457 m to 2317 m, and primary vegetation communities were Sonoran Desert scrub, semidesert grassland, and interior chaparral (Cunningham and Ballard 2004) . Drought conditions prevailed from 1994 to 1999, and average temperatures were about 10°C in winter and 30°C in summer (McKinney et al. 2001 (Thurow and Taylor 1999) . Rainfall data were compiled annually ( JanuaryDecember) and seasonally in winter-spring (November-April) and summer-autumn (MayOctober), based on seasonal patterns (McKinney et al. 2001) .
We evaluated diets through analyses of fecal samples (scats). We collected scats of bobcats and coyotes by searching along canyon bluffs and slopes, dry washes, ridges, livestock trails, and occasionally while driving limited wilderness access roads (<20 km). Because we searched continually throughout the study area, we considered the scats we collected to be a representative sample of those produced. We placed scats individually in plastic bags and held them at ambient temperatures <1 month before analysis. In most instances we were unable to determine relative ages of the scats, but median persistence of unprotected scats of wild canids and captive coyotes and bobcats away from roads in the Sonoran Desert was 14 days (Sanchez et al. 2004 ), suggesting that scats we collected were generally ≤1 month old.
We identified scats to species based on size, form, odor, and presence of tracks and scrapes at the collection site (Murie 1954 , Danner and Dodd 1982 , Fedriani et al. 2000 , Thornton et al. 2004 . Because feces of canids can be misidentified, we assigned scats ≥21 mm in diameter to coyotes, and further differentiated scats of foxes on the basis of long, tapered ends and strong odor (Danner and Dodd 1982, Fedriani et al. 2000) . We thoroughly dissected air-dried scats by hand (Spaulding et al. 2000) , sorted remains of food items, and identified remains of vertebrates by comparing scat contents to a reference collection of mammalian bone, hair, and tooth fragments developed by the Arizona Game and Fish Department and following Moore et al. (1974) . We macroscopically identified remains of birds (feathers), reptiles (claw and skin remnants), and fruit or seeds in scats.
We divided remains of food items into 7 categories to evaluate diets: large prey (deer, collared peccary, cattle), lagomorphs, rodents, birds, reptiles, fruit/seeds, and invertebrates. We calculated percent occurrence of food items in scats (number of occurrences of each food item * 100 / total number of occurrences of all food items) for each predator by year and season. We compiled results of fecal analyses annually ( January-December) and seasonally in winter-spring (November-April) and summer-autumn (May-October), corresponding with seasonal patterns of rainfall. We calculated diet overlap and diversity indices between years and seasons. Overlap indices can range from 0 (no overlap) to 1 (complete overlap), and diversity indices can range between 0 and n (n = number of food categories; Litvaitis and Harrison 1989) . We evaluated composition, diversity, and overlap of predator diets using food items that occurred in at least 5% of the scats of either carnivore during annual or seasonal periods (Siegel and Castellan 1988) . We tested for differences in diet composition among years and seasons using chi-square contingency tables (Siegel and Castellan 1988) and tested for differences in occurrence of individual food items between seasons using chi-square analyses (Yates correction factor) or the Fisher exact test for 2 × 2 contingency tables (Zar 1996) .
RESULTS
Average rainfall was 35.1 cm annually (January-December 1975 -2003 , 13.5 cm during summer-autumn (May-October 1975 -2003 , and 22.0 cm during winter-spring (November-April 1975 -2003 . Drought conditions reflected in annual rainfall prevailed in 2002, and annual rainfall was slightly below 75% of long-term average in 2003; normal (≥75% of long-term average) annual rainfall occurred during 2 consecutive years (2000) (2001) . Drought also occurred in summer-autumn for 3 consecutive years (2001) (2002) (2003) , and during winter-spring in 2000 and 2002 (Table 1) . On average, rainfall in winter-spring constituted about 62% of total seasonal rainfall between 2000 and 2003. In contrast to precipitation during winter-spring, composition, diversity, or overlap of predator diets had no clear association with levels of total annual rainfall or rainfall during summer-autumn.
We analyzed remains of food items for 320 bobcat and 622 coyote scats (Table 2 ). Among years (Table 2) , bobcats ate more rodents than did coyotes (χ 2 = 17.16, df = 3, P < 0.001), and coyotes ate more lagomorphs than did bobcats (χ 2 = 25.00, df = 3, P < 0.001). Infrequent occurrence of remains of other food items in bobcat scats (Tables 2, 3) precluded statistical tests for differences among years between compositions of the diets of predators (Siegel and Castellan 1988) . Seasonally, bobcats ate more rodents than did coyotes during summer-autumn (χ 2 = 47.96, df = 1, P < 0.001), and coyotes ate more large prey (Fisher exact test: P = 0.002) and more fruit/seeds (χ 2 = 26.20, df = 1, P < 0.001) than did bobcats (Table 3) . During winter-spring, coyotes consumed more lagomorphs than did bobcats (χ 2 = 9.96, df = 1, P < 0.002), and bobcats consumed more rodents than did coyotes (χ 2 = 121.05, df = 1, P < 0.001).
Composition of bobcat diets (Tables 2, 3 ) did not differ among years (χ 2 = 6.19, df = 6, P < 0.25) or between seasons (χ 2 = 3.20, df = 3, P < 0.50). In contrast, composition of coyote diets (Tables 2, 3 ) differed among years (χ 2 = 83.29, df = 18, P < 0.001) and seasons (χ 2 = 47.55, df = 8, P < 0.001). Consumption of large prey by coyotes differed among years (χ 2 = 44.06, df = 6, P < 0.001). Coyotes ate fewer rodents (χ 2 = 7.83, df = 1, P = 0.005) and more large prey (χ 2 = 7.91, df = 1, P < 0.005) during years with winter-spring drought in 2000 and 2002, compared with years of normal winter-spring rainfall in 2001 and 2003 (Tables 1, 2 ). Coyotes ate more large prey (χ 2 = 13.67, df = 1, P < 0.01) and lagomorphs (χ 2 = 7.67, df = 1, P < 0.01) during winterspring than in summer-autumn, and they ate more fruit/seeds (χ 2 = 38.61, df = 1, P < 0.001) during summer-autumn than in winter-spring (Table 3) .
Diversity of food items eaten by coyotes was consistently higher than that of bobcats 10 WESTERN NORTH AMERICAN NATURALIST [Volume 67 Thornton et al. 2004, Chamberlain and Leopold 2005) , and competition between the species might occur in some ecosystems (Anderson and Lovallo 2003) . We speculate that partitioning of food resources facilitates coexistence of bobcats and coyotes in Arizona's Sonoran Desert. Differences we observed between composition and diversity of diets of bobcats and coyotes might enhance sympatry (Fedriani et al. 2000 , Neale and Sacks 2001 , Thornton et al. 2004 ). Lagomorphs and rodents were primary prey of bobcats and coyotes, but bobcats ate more rodents than did coyotes, and coyotes ate more lagomorphs, fruit/seeds, and large prey than did bobcats. Overlap between diets of bobcats and coyotes was independent of drought during winter-spring and seasonal differences in rainfall; and diversity of coyotes diets consistently exceeded that of bobcat diets. Levels of overlap in composition of bobcat and coyote diets do not infer absence or existence of competition between the predators (Litvaitis and Harrison 1989) , but interspecific competition may be less in southern areas of North America with milder climates and a more stable prey base than in northern areas, which experience seasonal restrictions in prey abundance (Neale and Sacks 2001, Thornton et al. 2004) . Numerous studies in desert habitats of the Southwest suggest that unpredictable rainfall affects forage production and abundance of potential prey of bobcats and coyotes. Rainfall in our study was higher during winter-spring than summer-autumn, and drought occurred in 2 of 4 years during winter-spring and 3 of 4 years during summer-autumn. Our findings indicated that diversity of bobcat food items and composition of coyote diets differed between seasons and between years of normal winter-spring rainfall and winter-spring drought, but measures of diets were independent of drought in summer-autumn. Composition of bobcat diets was independent of drought conditions during winter-spring, but higher diversity of food items during years with winter-spring drought suggests more opportunistic feeding when abundance and diversity of rodents likely are reduced during drought in desert communities (Reichman and Van De Graaff 1975 , Whitford 1976 , Jones and Smith 1979 , Brown and Heske 1990 .
Evidence of higher diversity of food items of bobcats during years with winter-spring drought and seasonally in winter-spring was not clearly apparent in differences in occurrence of food items in our study. Bobcats have been considered strict carnivores, although their diets in different regions often contain fruit (Litvaitis and Harrison 1989 , Fedriani et al. 2000 , Neale and Sacks 2001 . Speculatively, differences in diversity of food items in our study might have reflected a tendency of bobcats to eat fewer rodents and more fruit/seeds and reptiles during winter-spring drought, and fewer rodent prey and more large prey, fruit/ seeds, and invertebrates seasonally during winter-spring (Litvaitis and Harrison 1989, Neale and Sacks 2001) . Reptiles occur most often in diets of bobcats in studies conducted south of 40°N latitude, and bobcats in southern latitudes might tend to eat fewer rodents and more reptiles during winter-spring (Delibes et al. 1997) . Based on the same indices, diversity of bobcat diets (this study) during winterspring was similar to that of bobcat diets in eastern Maine, but diversity during summerautumn was lower in our study. Diversity of coyote diets during seasons in that region was consistently lower, and dietary overlap between predators was lower in winter-spring but similar in summer-autumn, compared to our results (Litvaitis and Harrison 1989) .
Although bobcats appear to be specialized predators (Anderson 1987, Litvaitis and Harrison 1989) , local and regional differences in prey availability likely affect their diets (Anderson and Lovallo 2003) . Bobcats consume primarily lagomorphs in many areas (Anderson 1987, Anderson and Lovallo 2003) , including regions of Utah/Nevada (Gashwiler et al. 1960) , and the Sonoran (Delibes et al. 1997) in Mexico. In contrast, our results and others (Jones and Smith 1979 , Maehr and Brady 1986 , Thornton et al. 2004 ) support the contention that rodents tend to occur more often than lagomorphs in diets of bobcats in some desert areas and other more southern regions in North America. In general, rodents are believed to be more important prey than lagomorphs for bobcats in areas of the southern and western United States (Delibes et al. 1997) . Relative availability of alternative prey might influence diets of bobcats in some arid and semiarid regions (Leopold and Krausman 1986 , Delibes and Hiraldo 1987 , Delibes et al. 1997 ), but consumption of lagomorphs and rodents by bobcats in central Arizona was independent of densities of these prey (Jones and Smith 1979) . Consumption of lagomorphs by coyotes among years was independent of drought during winter-spring, but coyotes ate less rodent prey and more large prey during years with winter-spring drought. Seasonally, coyotes ate more large prey and lagomorphs during winter-spring and ate more fruits/seeds during summer-autumn. Diversity of coyote diets was independent of winter-spring drought and seasonal rainfall patterns. Coyotes in desert areas possibly select for lagomorphs independently of their abundance but consume rodents in proportion to their availability (Hernández et al. 1994) . Coyotes are thought to be generalist, opportunistic predators that consume prey largely in relation to availability (MacCracken and Hansen 1987, Windberg and Mitchell 1990) . Composition of coyote diets likely tend to differ with seasonal variability of food resources in southern regions of milder climates (Leopold and Krausman 1986 , Andelt et al. 1987 , Ortega 1987 , Hidalgo-Mihart et al. 2001 , as well as in northern regions with greater seasonal limitations in prey availability (Andelt et al. 1987 , Major and Sherburne 1987 , Gese et al. 1988 , Litvaitis and Harrison 1989 , Koehler and Hornocker 1991 .
Consistent with other studies (Litvaitis and Harrison 1989 , Cypher and Spencer 1998 , Fedriani et al. 2000 , our measures of composition, diversity, and overlap of diets between predators did not identify small prey, fruits/ seeds, or invertebrates to species level, possibly influencing results. However, consumptions of rodent species by bobcats and coyotes in California were positively correlated, indicating no evidence of prey partitioning by species (Neale and Sacks 2001) . Because percent occurrence accounts for multiple food items in a scat (de Villa Meza et al. 2002) , analyses using percent occurrence are justified in estimating what and relatively how much of food items are eaten (Corbett 1989 , Hernán-dez et al. 1994 , Delibes et al. 1997 ). Thus, percent occurrence might provide a better indication of which food items are consumed than frequency of occurrence.
In summary, composition of diets differed less for bobcats than for coyotes in association with seasonal rainfall patterns and drought during winter-spring. Diversity of diets was consistently higher for coyotes than for bobcats, and it increased for bobcats but not for coyotes during winter-spring drought and during higher seasonal rainfall in winter-spring. Overlap of diets between predators was independent of rainfall levels.
Remaining consistent with studies in other regions (Anderson 1987 , MacCracken and Hansen 1987 , Litvaitis and Harrison 1989 , Fedriani et al. 2000 , we suggest that bobcats in the Sonoran Desert are more selective, specialized predators, whereas coyotes are more generalist, opportunistic predators. We hypothesize that, although diversity of bobcat food items and composition of coyote diets differ with varying rainfall in the Sonoran Desert, patterns of feeding strategy of these predators are independent of seasonal differences in precipitation and effects of drought, and bobcats and coyotes partition food resources independently of varying rainfall. 
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